Low micromolar concentrations of cadmium and mercury ions activate peritubular membrane K+ conductance in proximal tubular cells of frog kidney.
The present study was designed to investigate the acute effects of extracellular low micromolar concentrations of cadmium and mercury ions on the peritubular cell membrane potential and its potassium selectivity in proximal tubular cells of the frog kidney. Peritubular exposure to 3 micromol/L Cd(2+) or 1 micromol/L Hg(2+) led to a rapid, sustained and reversible hyperpolarization of the peritubular cell membrane, paralleled by an increase in fractional K(+) conductance. Peritubular barium abolished hyperpolarization of the peritubular cell membrane to peritubular 3 micromol/L Cd(2+) or 1 micromol/L Hg(2+). Perfusing the lumen with 10 mmol/L l-alanine plus/minus 3 micromol/L Cd(2+) or Hg(2+) did not modify rapid depolarization and rate of slow repolarization of the peritubular cell membrane potential. In conclusion, low micromolar concentrations of Cd(2+) and Hg(2+) increase K(+) conductive pathway in the peritubular cell membrane and in this way can enhance ability of proximal renal tubular cells to maintain the driving force for electrogenic Na(+) and substrate reabsorption.